(NBOP), a postulated 3-metabolite of di-n-propyl-nitrosamine, has been found to be a potent carcinogen in different species of animals (Pour et al., 1977a; Rao & Pour, 1978; Pour et al., 1979) . In hamsters, a single or repeated s.c. administration of NBOP (Pour et al., 1977a is reported to cause a high incidence of pancreatic ductal tumours. Because of the close histological similarity of hamster pancreatic ductal adenocarcinoma to human pancreatic cancer of ductal origin, this model is felt to be superior to other animal models of pancreatic cancer (Dissin et al., 1975; Longnecker & Curphey, 1975;  Reddy & Rao, 1975) . However, the hamster model has certain limitations: a protracted mean latent period of 39 weeks for the appearance of pancreatic ductal adenocarcinoma after administration of a single dose of NBOP equivalent to that used in the present study, and the frequent development of neoplasms in sites other than pancreas, such as liver, lungs and nasal turbinates, when multiple doses of carcinogen are administered. We have undertaken the present studies in an attempt to refine this model by studying the carcinogenic effects of limited doses of NBOP in newborn and suckling hamsters. These experiments are based on the observation that newborn animals of different species have been shown to be highly susceptible to the effects of chemical carcinogens (Walters et al., 1967; Toth & Shubik, 1967; Vesselinovitch & MihaloAccepte(d 4 March 1980 vich, 1968 Sumi & Miyakawa, 1978; Chang et al., 1979) .
Twelve randomly bred, pregnant Syrian golden hamsters were purchased from Charles River, Wilmington, Mass., and were housed individually in plastic cases on San-i-cel bedding. Delivery of the litters (4-7 pups each) varied from 5 to 7 days after arrival of the pregnant females at our animal colony. This, coupled with the need for accurately controlling the time of NBOP injection, did not allow for random assignment of newborn animals to the experimental groups. Each litter was housed with its mother until they were weaned at 4 weeks, then housed 4-5/cage. All animals were maintained on a pelleted hamster diet (Teklad, Madison, Wis.) toxylin and eosin. To allow careful evaluation of histological changes in the pancreas, multiple step sections through the entire organ were cut and examined. The postmitochondrial fraction (S-9) from pancreas of 6 sucklings (17 days old) and 6 adult hamsters was prepared by centrifugation from pancreatic homogenates, and a metabolic-activation assay of NBOP was done using the Ames test as described previously (Scarpelli et al., 1980) . Attempts to do this with pancreas frorn newborn hamsters were not successful because of the small size of the organ.
In Group 1, 9/20 animals died within 2 days of the administration of NBOP, due to toxicity and cannibalism. The initial number of animals in the experimental groups, the number that survived to the time of weaning, and the incidence, localization and type of tumours are summarized in the Table. In newborn hamsters injected with a single dose of NBOP (Group 1) the pathological changes were limited to liver and pancreas. Grossly, the livers were markedly enlarged and cystic, some cysts measuring 3-5 mm in diameter. flattened epithelium (Fig. 2) . Almost all cysts contained a pale pink-staining material, presumably a secretion product. No dysplastic or anaplastic changes were observed in the duct system of the pancreas. In 3 animals, small solitary, pulmonary adenomas were encountered. One animal had a single tracheal papilloma.
Activation of NBOP to mutagenic metabolite(s) by S-9 fraction from pancreases of suckling and adult hamsters was roughly equivalent, as evidenced by the number ofrevertants ofS. typhimurium TA-1535 (Fig. 3) . NBOP is weakly active as a mutagen in the absence of pancreatic S-9 and an NADPH-generating system. However, with the addition of S-9 and NADPH, the number of revertant colonies increased nor double dose of NBOP induced malignant neoplasms of the pancreas, despite the fact that the carcinogen was administered to newborn and suckling hamsters. The cystadenomas that developed were uniformly lined with cuboidal, benign-looking epithelium, and foci of dysplasia, in situ, or early invasive carcinoma were not seen in any of the tissue sections. Only 4 of the total of 116 ductal cystadenomas encountered in this study could be interpreted as arising within a pancreatic islet. This is counter to a previous study (Pour et al., 1977b) (Enesco & Leblond, 1962; Leblond, 1964) and the increased sensitivity of dividing cells to chemical carcinogens (Hollander & Bentvelzen, 1968; Craddock, 1973 A. (1967) The induction of tumours and other lesions in hamsters by a single subcutaneous injection of 9,10-dimethyl 1,2-benzanthracene or urethane on the first day of life. Br. J. Cancer, 21, 184. 
